The objective was to describe the prevalence and factors associated with uterine cervical cancer (CA) and high-grade squamous intraepithelial lesions (HSIL) 
Introduction
Worldwide, cervical cancer is one of the most frequent malignant neoplasms in women, with 400,000 cases diagnosed per year, second only to breast cancer 1, 2, 3 . In Brazil, 20,690 new cases are expected in 2005, with a risk of 22 cases per 100,000 women. It is the most common neoplasm in the North of Brazil (23/100,000). In the South (31/100,000), Central West (23/100,000), Southeast (22/100,000), and Northeast (18/100,000) it is the second most frequent tumor, and every day ten women die from this disease 4 .
In 1996, the Brazilian Ministry of Health, with consultancy from the Ontario Cancer Treatment and Research Foundation (Canada), drafted the National Cervical Cancer and Breast Cancer Program (known as Programa Viva Mulher), which was implemented in 1997 5, 6 . Since the highest incidence of cervical cancer is from 35 to 49 years of age, the Program extended the safety range by ten years (above and below) so as to conduct activities targeting women from 25 to 59 years 6 .
However, the first infection with human papillomavirus (HPV) generally occurs at the beginning of sexual activity 7, 8 , and since sexual debut has occurred at increasingly early ages, this creates a window of approximately ten years between contact with the virus and the first Pap smear.
Many cases of HPV infection do not cause symptoms and resolve spontaneously 9 . However, persistent cases may develop into precursor lesions for cervical cancer. The American Social Health Association estimates that three out of four American women from 15 to 49 years of age are infected by genital HPV at some stage in their lives 10 .
Prevalence of HPV-induced intraepithelial lesions has increased in recent decades, and the mean age at diagnosis has decreased, with increasing frequency among adolescents and women younger than 30 11 . Bjørge et al. 12 observed 5% LSIL (low-grade squamous intraepithelial lesions) prevalence among adolescents, and 7% in women from 20 to 29 years. Sadegui et al. 13 reviewed 194,000 cytopathological exams and observed peak prevalence of SIL (squamous intraepithelial lesions) between 20 and 24 years, supporting the hypothesis that the process begins during adolescence. This fact could lead to an increase in the incidence of cervical cancer in the coming years, thus posing a major challenge for public health 9, 14 .
The current study resulted from ten years of work with gynecological treatment of adolescents at the Cardoso Fontes Municipal Hospital in Rio de Janeiro, Brazil, beginning in 1993. Since 1991, this hospital has operated an Adolescent Health Department, providing comprehensive and multidisciplinary care for adolescents of both sexes.
During this period, the mean age at sexual debut decreased, while the incidence of sexually transmitted diseases (STD) increased. As a probable consequence of this trend, we observed the occurrence of squamous intraepithelial lesions, including cases of pre-invasive cervical disease among adolescent girls and even one case of cervical cancer in an 18-year-old patient. This observation motivated the current study, which aims to establish the prevalence of pre-invasive cervical disease in this group and study the factors associated with the development of these lesions.
Methods
The study population consisted of adolescent females from 12 to 19 years of age, the majority referred to us by the Adolescent Health Department. The sample thus came from a larger general outpatient population with a large demand by adolescents prior to sexual debut (56.5%).
The study design was cross-sectional. Inclusion criteria were sexual activity and having submitted to cytopathological examination. Files from all 1,616 adolescents treated from 1993 to 2002 were reviewed, and we selected the 702 who met these criteria. Diagnoses of squamous intraepithelial lesions (SIL) used the classical triad: cytopathology, colposcopy, and histopathology of the uterine cervix. Whenever cytopathology was positive for SIL, the adolescent was submitted to colposcopy. When the latter was abnormal, a targeted biopsy of the uterine cervix was performed, except for cases in which the alterations were very mild, in which case a biopsy would not be ethically justifiable.
Excluded from the final sample were 34 adolescents who had lesions already evidenced by cytopathology, but who did not have diagnostic confirmation by biopsy.
To analyze the factors associated with pre-invasive and invasive disease of the uterine cervix (high-grade squamous intraepithelial lesions -HSIL/CA), the result of the evaluation of the cervix was categorized in two groups, according to the following criteria:
• Positive for high-grade lesions or cancer: biopsy showing HSIL or cancer.
• Negative for high-grade lesions or cancer: (a) negative cytology; (b) positive cytology and negative biopsy with satisfactory colposcopy; (c) LSIL cytology without biopsy with negative satisfactory colposcopy and new negative cytology after one year; (d) LSIL or HSIL cytology and LSIL biopsy; (e) LSIL cytology with colposcopy with minor alterations and without biopsy.
We used Epi Info (Centers for Disease Control and Prevention, Atlanta, USA) and SPSS (SPSS Inc., Chicago, USA) for statistical analysis. The statistical significance of associations was assessed using chi-square (χ 2 ) and Student's T-test, with a 5% level for statistical significance.
Factors associated with cervical disease (HSIL/CA) were identified using multivariate logistic regression analysis, using the direct method to select variables. The model included variables whose univariate analysis showed p < 0.25 and those considered biologically important according to the literature 15 . Adjustment of the model was evaluated by the Hosmer & Lemeshow test. In all cases we refer first to the results of the positive group for high-grade or cancer and then to the negative group (without HSIL/CA).
The following exposure variables were studied: age, marital status, schooling, family income, history of STD, age at menarche and sexual debut, smoking, alcohol use, drug use, number of gestations, parity, age at first gestation, use of hormonal contraceptives, condom use, number of partners, and schooling and age of partners. We also analyzed the interval between menarche and sexual debut, in addition to the interval between sexual debut and diagnosis of SIL.
The study was approved by the Institutional Review Board/Research Ethics Committee of the Instituto Fernandes Figueira, Fundação Oswaldo Cruz.
Results
Cytopathology reported squamous intraepithelial lesion in 20.5% (95%CI: 17.6-23.7) ( Table 1) . After this analysis, 34 patients without diagnostic confirmation by biopsy were excluded.
Cytological/histological concordance was 63.8% (false-positive cytology in 18.7% and falsenegative in 17.5%). Figure 1 illustrates the sequence of events.
Based on the result of cervical histopathology, prevalence of intraepithelial lesions (LSIL + HSIL) in this sample of adolescents was 8.4% (95%CI: 6.4-10.7). Prevalence of HSIL/CA was 3.0% (95%CI: 1.8-4.6), as shown in Table 2 .
SIL was observed in a short period of sexual activity, with a mean of 1.7 years (SD = 1.2 years). The interval of up to two years between sexual debut and diagnosis of SIL showed a statistically significant difference (p = 0.02), in agreement with the natural history of HPV-related diseases, in which LSIL is the earliest lesion. Importantly, 57% of HSIL cases occurred in the first two years. Table 3 shows the factors associated with pre-invasive and invasive disease of the uterine cervix (HSIL/CA), according to bivariate analysis. Among the demographic data, only age was associated (PR= 5.3; 95%CI: 1.8-15.6): age ≥ 17 years in 81% (17/21) of the positive group and 43.3% (280/647) of the negative group. As for gynecological history, the number of gestations was significant (PR = 4.2; 95%CI: 1.7-10.4), as was age at first gestation (PR = 0.15; 95%CI: 0.03-0.68).
Among the behavioral variables, none was associated with HSIL/CA. The number of partners varied from one to 52, with one partner reported by 47.6% (10/21) in the positive group and 65.7% (425/647) in the negative group. On average, male partners were four years older than patients in both groups. History of STD was nearly three times more frequent in the positive group. Use of hormonal contraceptives was similar in the two groups (66.6% = 14/21 and 68% = 440/647). Condom use was infrequent in the two groups Table 1 Distribution of cytopathology reports. Sequence of screening events (cytology-colposcopy-biopsy). and was three times less frequent in the positive group (4.8% = 1/21 and 15.7% = 101/647). Non-utilization of any contraceptive method was 28.6% (6/21) and 16.4% (106/647), respectively. In the negative group (n = 647), smoking was reported by 11.7% (75) and drug use by 3.1% (20) , with no report in the positive group. According to the defined statistical criteria, the following variables were selected for the multivariate model: age, marital status, sexual debut, number of gestations, history of STD, and condom use. Although not significant in the preliminary analysis, number of partners was included because it appears as an important factor in the literature.
Results of the multivariate analysis demonstrated that the factors that remained associated with diagnosis of HSIL/CA were age and gestation. In relation to the adolescent's age, an increase of one year doubled the odds of cervical disease. Likewise, with each additional gestation, the adolescents had approximately twice the odds of HSIL/CA (Table 4) . The model's fit according to the Hosmer & Lemeshow test was χ 2 = 14.1 (p = 0.08).
Discussion
In the current study, cytopathology agreed with histopathology in 63.8% of cases, similar to the results of Netto et al. 5 and Skehan et al. 16 (60.2% and 64%, respectively).
One of the most striking results in our study was the 8.4% SIL prevalence (95%CI: 6.4-10.7), with a high prevalence of HSIL in adolescents (3%). Mount & Papillo 17 also reported a high prevalence of SIL (3.7%) in 10,296 colpocytologies in adolescents as compared to the 20-29-year group (SIL = 3.5%) and women over 30 years (SIL = 1.27%). Utagawa et al. 18 , in a study from 1987 to 1995, found HSIL in 7.7% of their sample, noting that the prevalence of abnormal cytopathologies in adolescents almost quadrupled, while Roye 19 reported an increase from 2% in 1973 to 6% in 1978.
According to Moscicki 20 , SIL rates among adolescents in the United States varied from 0.12 to 3% and tended to increase with the adolescent's age. In females under 16 years, the author found SIL in 0.78%, while the rate increased to 2.5% by including females up to 19 years, which is consistent with our findings that increasing age in adolescents is associated with increased risk of cervical disease.
A longitudinal study by Schlecht et al. 21 also showed that SIL was more frequent in the 18-24-year group (RR = 2.4/1,000 women-months; 95%CI: 1.7-3. Increased frequency of SIL during adolescence has been attributed to early sexual initiation and differences in the biological maturity of the immune system and cervix; several authors have identified these factors as accounting for the increased susceptibility of the adolescent's uterine cervix to HPV infection 2,22,23,24 .
We did not observe any difference between the two groups in terms of age at sexual debut (PR = 0.7) or age at menarche (PR = 0.6). Various researchers have described a relationship between menarche-sexual debut interval and HPV infection and the development of SIL. Kahn et al. 22 raised the hypothesis that adolescents with SIL present delayed maturation of the cervical transformation zone with an increased area of immature epithelium, resulting in greater vulnerability to HPV infection and SIL. Beznos et al. 25 limit this interval to 18 months. Moscicki et al. 24 observed that women with SIL showed later age at menarche and a shorter menarche-sexual debut interval, but the difference was not statistically significant.
In our study, the menarche-sexual debut interval was approximately 2.6 years in the two groups and did not show an association with cervical disease. However, we observed the presence of SIL within a short period of sexual activity. A 50-month cohort study by Moscicki et al. 26 showed that one out of four adolescents developed LSIL (total = 109) during follow-up.
A limitation we identified in our study was the fact that we did not have access to HPV DNA typing to identify the latent form of this infection, so that it was not possible to calculate the prevalence of HPV infection. Thus, our focus was the study of prevalence and factors associated with HPV-associated cervical disease. By obtaining a p-value of 0.08 in the Hosmer & Lemeshow test, we can state that there is no evidence to reject the null hypothesis, i.e., that the observed frequencies are equal to the expected. However, our logistic regression model's fit was not ideal for explaining the associated factors, since an important variable was missing from the model (namely, presence of HPV infection). Inclusion of this variable could increase this logistic regression model's power to predict the occurrence of lesions in adolescents.
The current study showed an association between gestational number and HSIL/CA. These results reflect the observed data on contraception. We observed that barrier methods, especially condoms, are not the method of choice during adolescence in general, and they are even less frequently used in the disease-positive group. The higher proportion of non-utilization of any contraceptive method further explains the increased pregnancy rate in the group with cervical disease (28.6% versus 16.4%).
Some authors have suggested that hormonal contraception could exert a potential effect on cervical carcinogenesis in older women, due to the greater exposure time 19, 27 . Ho et al. 28 report that oral contraceptives served as a protective factor and were associated with lower risk of subsequent HPV infection, reflecting a long, stable relationship with the same partner. Cox 29 reports a weak correlation, which does not justify interruption of the contraceptive method, since pregnancy could complicate treatment of the lesions.
In our caseload, we observed a single case with rapid evolution during pregnancy. At 18 Table 4 Crude and adjusted odds ratio (OR) for association between cervical disease and selected variables. years of age, with the patient in her third gestation, cytopathology in the third month showed cervical intraepithelial neoplasia Grade 1 (CIN 1). The patient returned one month after giving birth, when she repeated her cytopathology, the report of which showed CIN 3, and the patient was submitted to a colposcopically-guided biopsy, with a diagnosis of micro-invasive carcinoma.
The choice was to perform only a cone biopsy of the uterine cervix for diagnostic confirmation, due to the patient's age. Since the result showed stage IA2 squamous cell carcinoma, the choice was to complement the surgical therapy. Age at first gestation showed a statistically significant difference in the bivariate analysis, which was not confirmed in the multivariate analysis. The latter showed the importance of the number of gestations, since with each new pregnancy the adolescents showed approximately twice the odds of presenting HSIL/CA. Numerous studies have associated age at first gestation and/or number of gestations with HPV infection, but there have been few reports on the relationship to cervical disease. Bosch et al. 30 suggest that age at first pregnancy is the most important risk factor. However, according to De Britton et al. 31 , the number of gestations is an adverse prognostic factor.
There appears to be greater consensus concerning the association between the number of partners and HPV infection. Ho et al. 28 studied risk factors for a subsequent infection by another HPV type in a cohort of HPV-positive young women, concluding that there is an association with a large number of partners in the previous 7 to 12 months and a new infection in the 24 months of follow-up.
These data justify targeted orientation for female patients and their male partners with the objective of reducing transmission to other individuals. Both should be advised that they might be infective, even in the absence of visible lesions, since treatment of lesions does not eliminate HPV. In relation to the woman, studies suggest that testing the partner serves no practical purpose, since the male's role is minimal in re-infection, persistence of the infection, and relapses 32 .
However, few studies have estimated the relationship between number of partners and cervical disease. Chan et al. 33 observed that HPV-positive women with five or more partners present a lower probability of regression of lesions than those with fewer partners (p = 0.003). In the current study the number partners was not associated with HSIL/ CA, in agreement with Oyakawa et al. 34 .
According to a cohort study in adolescents by Moscicki et al. 26 , the risk factors are different for HPV infection and LSIL. Multivariate analysis showed that risk factors for HPV infection included sexual behavior (OR = 10.1 per new partner/month), history of herpes simplex virus (OR = 3.54), and history of vulvar warts (OR = 2.7). Factors associated with the development of LSIL in multivariate analysis were smoking (OR = 1.6) and presence of HPV infection (less than one year: OR = 7.4; 1 to 2 years: OR = 10.2, and 2 to 3 years: OR = 6.1).
In relation to smoking, there were no reports of this habit in the positive group. Several other authors have also failed to show such an association 30, 35, 36 . Brinton 37 did not observe an association with LSIL, but suggests that smoking could be a co-factor for the development of HSIL, showing an association with time of exposure to smoking and number of cigarettes per day, in agreement with other authors 27, 38 . Since our study included only adolescents, there was not an extended exposure to tobacco, and this may explain why we did not find such an association.
In our study, level of alcohol use was the same in the two groups. Bairati et al. 39 found a moderate but significant correlation between the amount of alcoholic beverages consumed and the risk of HPV infection. We found no report of illicit drug use in the HSIL/CA positive group, in agreement with Moscicki et al. 26 .
To allow generalization of these results, we attempted to identify similar characteristics between the study population and the overall resident population of female adolescents in the State of Rio de Janeiro, based on 2000 census data from the National Census Bureau (Instituto Brasileiro de Geografia e Estatística) 40 . In relation to family income, the nominal mean monthly income of heads of private households in the State of Rio de Janeiro in 2000 was BRL 969.55, as compared to BRL 768.83 for the country as a whole. Considering that the prevailing minimum wage at the time was BRL 180.00 (approximately US$81.00), this represents 5.4 and 4.3 times the minimum wage, respectively, which is similar to the income profile in our study population. In relation to marital status, we were only able to access the data for the national population as a whole. In 2000 there were a total of 17,491,113 adolescent females in Brazil, of whom 1,396,890 were married or in marital union, representing 8% of the total, which is less than in our study but similar to the total population treated. Unfortunately there were no available data on the other variables, thus limiting the possibility of generalizing the results to the population of the State of Rio de Janeiro or even that of Brazil as a whole. However, we believe that these results can be generalized to adolescents in the munici-pality of Rio de Janeiro who seek gynecological care in public health services. The analysis of our study population did not identify any factors that might have generated any selection bias, since the age bracket treated is wide, the outpatient profile includes general gynecological care without any type of triage for specific diseases, the population is geographically limited, and there are no other public health care services in the area that treat this population.
We conclude that adolescent females fail to adequately practice hormonal contraception and that condoms are rarely used, thus resulting in increased incidence of pregnancy, STD, and SIL. Factors associated with the development of highgrade intraepithelial lesions and cervical cancer are age and number of gestations, doubling the odds of occurrence of such lesions with each year increase in the patient's age, as well as with each new pregnancy. In addition, we observed a short time interval between sexual debut and diagnosis of SIL, which urges us to continue our research by developing a new study with a longitudinal design on the natural history of squamous intraepithelial lesion in adolescence in order to confirm our findings.
The high prevalence of SIL in our results suggests the importance of including sexually active adolescents in the National Cervical Cancer Program (Programa Viva Mulher) for the early detection and treatment of these lesions, thus avoiding early harm to women's health. 
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